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Figure S1
. 1 H NMR spectrum (C 6 D 6 ) of TMEDA.LiZn(cis-DMP)(Et) 2 (1). Figure S2 .
13
C NMR spectrum (C 6 D 6 ) of TMEDA.LiZn(cis-DMP)(Et) 2 (1). Figure S3 . 7 Li NMR spectrum (C 6 D 6 ) of TMEDA.LiZn(cis-DMP)(Et) 2 (1). Figure S4 . 1 H NMR spectrum ([D 8 ]THF) of TMEDA.LiZn(cis-DMP)(Et) 2 (1). Figure S5 . The signal in the 13 C NMR spectrum corresponding to the cis-DMP methyl groups is at 25.0 ppm and masked by residual solvent signal-its position was determined by correlation in the HSQC spectrum. Even in concentrated samples, the signal corresponding to the ZnCH 2 CH 3 remains as a baseline signal. However, the assignment is made as the 2D HSQC spectrum shows a correlation from 3.2 ppm in the 13 C NMR spectrum to the triplet at -0.13 ppm in the 1 H NMR spectrum. Figure S8 . 13 C NMR spectrum (100.62 MHz, CDCl 3, 300K) for 2-iodo-N,Ndiisopropylbenzamide (4). Determination of yield of 4 by NMR spectroscopy using internal standard.
Figure S19: Representative example of spectrum (400.03 MHz, CDCl 3 , 300K) of crude product mixture obtained after work-up, analysed in presence of 10 mol% hexamethylbenzene (green = aromatic signals corresponding to 4; red = aromatic signals corresponding to starting material 3).
The signal at 2.2 ppm corresponds to hexamethylbenzene. After work-up, 10 mol% of the integration standard was added to the crude product mixture. The standard signal integration was set to 1.8 H. The resulting integrals of the signals corresponding to 1H of ortho-iodinated product 4 were used to determine a yield of the product in the crude product mixture (in this example 65%). The signal at 7.32-7.28 ppm corresponds to 2H of recovered N,Ndiisopropylbenzamide starting material 3 (in this example 20%).
Deuterium Quench Experimental Procedure
To a Schlenk flask under argon containing 2 (0.415 g, 1 mmol) suspended in hexane (5 mL) was added N,N-diisopropylbenzamide (0.170 g, 0.83 mmol). The mixture was stirred for three hours before the addition of deuterium oxide (1 mL). The mixture was stirred at room temperature for 1.5 hours. The organic phase was separated, dried (MgSO 4 ), filtered and concentrated. Analysis of the crude material was carried out by 1 H and 2 H NMR spectroscopy in CDCl 3 and CHCl 3 , respectively. The extent of deuteriation was estimated by integration of the 1 H NMR spectrum aromatic signals (see Figure S20 ). The procedure was also carried out using 1 for metallation. (see Figure S22 ). 
Addition of TMEDA to pre-metallation complex 5
In a Young's NMR tube, compound 5 was dissolved in C 6 D 6 and ~1 equivalent of TMEDA was added. The resulting yellow solution was analysed at time intervals by 1 H NMR which indicated the formation of metallated N,N-diisopropylbenzamide, although reaction did not go to completion. After 3 days at room temperature, the ratio of metallated: coordinated aromatic substrate in the mixture was estimated at 2.5:1 by integration of the NMR signals ( Figure S24 ). Figure S24 . Effect of TMEDA addition to donor complex 5. Aromatic region of 1 H NMR (400.03
MHz, C 6 D 6 , 300K) spectra of (from top to bottom) 5 in absence of TMEDA; 1 molar equivalent of TMEDA after 0.5h; after ~3.5 h and after 3 days.
Addition of benzamide substrate to 1 in absence of any donor solvent
Following an analogous procedure as for the formation of compound 5, in hexane solution, equimolar amounts of Li(cis-DMP), Et 2 Zn (as 1M solution in hexane) and N,N-diisopropylbenzamide were mixed to give a yellow solution. Crystallisation did not occur but concentration of an aliquot of the reaction mixture under reduced pressure gave a yellow oil which was analysised by 1 H NMR spectroscopy ( Figure S25 ). The signals in the aromatic region showed no metallation had occurred and showed a similar pattern to those observed in compound 5, consistent with the ethyl congener of this compound having formed. Consistent with this, iodolysis of the mixture gave no ortho-iodinated benzamide product (4).
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H DOSY NMR analysis of compound 1
Instrumental Details: The Diffusion-Ordered Spectroscopy (DOSY) NMR experiments were performed on a Bruker AVANCE 400 NMR spectrometer operating at 400.13 MHz for proton resonance under TopSpin (version 2.0, Bruker Biospin, Karlsruhe) and equipped with a BBFO-z-atm probe with actively shielded z-gradient coil capable of delivering a maximum gradient strength of 54 G/cm. Diffusion ordered NMR data was acquired using the Bruker pulse program dstegp3s employing a double stimulated echo with three spoiling gradients. Sine-shaped gradient pulses were used with a duration of 3 ms together with a diffusion period of 100 ms. Gradient recovery delays of 200 µs followed the application of each gradient pulse. Data was accumulated by linearly varying the diffusion encoding gradients over a range from 2% to 95% of maximum for 64 gradient increment values. DOSY plot was generated by use of the DOSY processing module of TopSpin. Parameters were optimized empirically to find the best quality of data for presentation purposes. Diffusion coefficients were calculated by fitting intensity data to the Stejskal-Tanner expression. From the diffusion coefficients of the internal standards, linear calibration graphs were obtained by plotting logD versus logFW. Using the diffusion coefficients for the signals corresponding to 1, an estimate of the FW or volume of the species present in solution was obtained.
The data was also interpreted using volume (V) instead of FW. For this purpose, DFT calculations were used to determine the volumes of the standards used. A calibration graph of logD versus logV was obtained.
In addition the volume of 1, and its TMEDA-free and THF-solvated congeners were calculated by DFT calculations in order to compare these to the values estimated from the DOSY study.
DOSY NMR study of 1 in C 6 D 6 solution H spectrum). Graph S1 shows the linear calibration graph of logD versus log FW and Graph S2 shows the linear calibration graph of log D versus log V. Table S1 ). For the signals in the 1 H spectrum corresponding to 1, D Av = 9.58 E-10 m 2 s -1 logD = -9.018679827.
Using the calibration graphs shown in Figure S1 and S2, FW DOSY = 279.93 g mol -1 and V DOSY = 239.20 cm 3 mol -1 .
The values obtained through DOSY studies were compared to the true FW of 1 and to the calculated volume of 1 (see Table S2 ). Considering the volume of the species, the V DOSY represents an error of -23.8% compared to the volume of 1 determined by DFT calculations.
DOSY study of 1 in [D 8 ]THF solution
Analaysis of 1 by DOSY NMR was repeated as described previously, but using [D 8 ]THF as NMR solvent. For the signals in the 1 H spectrum which correspond to the cis-DMP and ethyl components of 1:-D Av = 9.16 x 10 -10 m 2 s -1 therefore logD = -9.038.
Using the calibration graphs shown in Graph S3 and S4:
